and Discussion
The dose-response curves at various pH values are shown in Figure 1 .At pH 7.4and 8.8,folic acid shows a markedly greateraffinity for milk binder than does N-5-methyltetrahydrofolic acid. At pH 9.3the relative affinities are nearlythe same. This agreement in affinities has been found to extend over the narrow pH range of 9,2-9. 4 . Above pH 9.4, dose-responsecurves again beginto diverge, with N-5-methyltetrahydrofolic aciddisplaying the greater affinity.
The variationin the affinities of folicacid and N-5-methyltetrahydrofolic acid at different pH valuesmay be interpreted as a reflection of a conformational change in the proteinmilk binder. Such a conformational change may be envisagedas an "opening"of the proteinbindingsiteso as to accommodate the methyl group on theN-5-methyltetrahydrofolic acid molecule. The factthat over the pH range 9.2-9. 4 , folic acid and CUN. CHEM. 2 113, 428-431 (1975) N-5-methyltetrahydrofolic acid demonstrate the same affinities formilk binder introducesthe possibility of using folic acid,which ismore stable, as a standardin folateradioassays. The inability of the milk binder to distinguish between folic acid and N-5-methyltetrahydrofolic acid at pH 9.2-9.4 also makes possible an assay with a single incu- The eluentshould also be enrichedin cholesterol, allowing thesimultaneousdeterminationofthissubstance.
Our purpose was to testsuch a contentionby modifying existing methods so that column eluentsare used in estimating cholesterol and triglycerides, and to compare the results with those obtained by existing methods that are in everydayuse inour laboratory.
For cholesterol determination we chose the single-step color reaction with a sulfuric acid, acetic acid, ferric chloride mixture, adapted from the automated method of Zak and Levine (2) . We considered the critical review of Tonks 
Materials and Methods

Instruments
We used the "Spectronic20" colorimeter (Bausch & Lomb, Inc., Rochester, N. Y. 14625) and the Model IIIfluorometer (G. K. Turner Associates, Palo Alto, Calif. 94303).
Reagents
Unless otherwise specified, all chemicals are reagent grade and all solutions aqueous.
Cholesterol color reagent. Dissolve 0.1 g of ferric chloride (FeCl3.6H20) in 95 ml of glacial acetic acid and 5 ml of distilled water. Then slowly, with stirring and cooling, add 86 ml of concentrated sulfuric acid. Allow the mixture to stand at room temperature, preferably overnight, before using; it is stable for about six months.
columns.
These columns contain 2.5 g of a specially treatedactivatedalumina,and measure about 10 mm X 40 mm. Prefilled columns or both adsorbentand columns can be obtained from Analytical Products Inc., Belmont, Calif. 94002. They are not re-usable.
Sodium methoxide solution. Dissolve 5.4 g of sodium methoxide in about 10 ml of distilled water and dilute to 1 liter with isopropanol. Allow the mixtureto age fora week or heatfor1 h at 50-60 #{176}C before using.
Sodium metaperiodate solution.
Dissolve 5.35 g in 800 ml of distilled water, add 50 ml of glacial acetic acid, and dilute to 1.0 liter with distilled water.
Acetylacetone reagent.
This consists of 20 ml of acetylacetoneper liter ofammonium acetate(2moh/liter pH 6.0). Allow the mixture tostand forat least20 mm beforeusing. Prepare freshly each day. 
Triglycerides
M8Z 1K5, Canada) in isopropanol and dilute to 100 ml with the same solvent. For a 10 g/liter stock standard, (100 X 10) X (885.46/875) = 1.012g of glycerol trioleate isrequired per 100 ml of isopropanol, 875 being the average molecular
Extraction
Place 0.3ml ofserum or working standard and 5.7ml of isopropanol(0.3ml of water forreagentblank) in labeled tubes, mix with a vortex-type mixer and pour the mixture into the columns, and collect the eluent in a test tube.
Color Development
Cholesterol: Add 3.0ml ofcolorreagentto a 1.0-ml portion of the eluent in test tubes, mix well with a vortex-type mixer, and incubate the mixture at 56 #{176}C for15 mm, cool, and allow the mixture to stand at room temperature for 5-10 mm. Shake each tube gently and read the absorbance at 540 nm vs.a reagentblank.
Triglycerides.
Add 0.6ml of sodium methoxide solution to a 1.0-mlportionof the eluent,mix with a vortex-type mixer,and incubateat56 #{176}C for10 mm. Cool to room tern- perature. Add 0.6ml of metaperiodate solution followed by 3.0ml of acetylacetone reagent to each tube,mix thoroughly, and incubate at 56 #{176}C for another 10 mm. Cool and read the fluorescence against a reagent blank at an excitation wavelengthof405 nm and emission at 485 nm.
Calculation
The calculation forboth cholesterol and triglycerides is as follows:
Unknown, mg/dl = (reading of unknown/reading of standard) X concn ofstandard
Results and Discussion
Determination of Suitable Temperature, Time, and Relative Proportions of Reactants
We studiedthe effect oftemperatureon the rateofcolor development forvariousamounts ofcolorreagentadded to the extract. Table 1 summarizes our findingsfor serum cholesterol. Very little differences in cholesterol concentrations were observed when equal amounts of extract and color reagent were incubated at 95 #{176}C for 5 to 10 mm, and at 56 #{176}C for 10 mm. Although the values found were within the manufacturer's stated limit, they were considerably lowerthan the suggestedmean. However, when 1 ml ofextract and 3 ml of color reagent were incubated at 56 #{176}C for 15 mm, the values obtained were very closeto the mean.
No appreciable difference
was observed whether the same mixture was incubated at 56 #{176}C for20,30,or 40 mm. Similar experiments led us to conclude that the reactants and conditions described in the Method section were most suitable for serum triglycerides determination.
Product Stability and Adherence to Beer's Law (5) forcholesterol. The regressionequation at normal cholesterol levels was y = 1.OOx -5. For cholesterol concentrations exceeding 300 mg/dl,however, the Abell method gave lower valuesthan the proposed method. Quantitativefl-lipoprotein estimation indicated that the cholesterol values were indeed elevated, and this was confirmed by lipoprotemn electrophoresis. We cannot explain this deviation.
However, it should be noted that the sera in question were lipemic and thismay explain the observed differences. Lipemic sera have been shown to produce inaccurate cholesterol values (7).
Precision
The reproducibility of the proposed method was determined by 20 replicate assays of Validate. The mean and standard deviation were 160 ± 2.06 mg/dl and 131 ± 1.84 mg/dl for cholesterol and triglycerides, respectively, and the coefficients of variationwere 1.3% and 1.4%.These valuesare very satisfactory considering that standard deviations of ±20 mg/dl and ±10 mg/dl have been reported as being acceptable for cholesterol and triglycerides, respectively. Our method has a within-run precision of ±1.0% and a between-run precision of ±7.0% and ±7.3%, respectively.
Thin-layer chromatography of extracts from sera with normal and abnormal concentrations of cholesterol and triglycerides, performed by the procedure of Blass et al. (8) , shows that all phospholipid contaminants were retained in the column. Values for cholesterol and triglycerides obtained by the proposed method on sera from two separate quality-control programs indicated a CV much lower than that of other participating laboratories.
The method described here is an improved, simple method for determining serum cholesterol and triglycerides, and is suitable for small laboratories or for those performing manual tests on large batches.
Established Normal Range
Cholesterol 150-250 mg/dl Triglycerides 22-186 mg/dl
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